HigherHifghtirrv^i&TKtsriants 
Shmuel SWraiii^leiA^erthberger 

to RauPfiuBluaaonn hoirs teiet^eCbirthSfeif thday 

The Tfbei nvapi-ant/ariBarii*n amvariBnnvtarMndrfdcloQtfclmensionalclimensio 
mani f orlBiBi fwlidiiwfitrtTii t$ irfidtedanfent^lTi ^bajlpgrcarpc^ artittes 1 iwe itihe 
represarietfaiaseBtaitiicMtfiislrTOdt^ lil^ulaegiir^iiresaTietfHtaeeistatfSo®!^, ( 
It lite 13 ^undanfentlalmeiinilv®lriaTOt:artbat tbaturcscciirsicil assi f yi ng classify 
1 e n s 1 esipa c ^ a fc/fe B ] MCrt? i r t Mra m 1 b p ^ fe p "^0 ^u^l j Ufelsl I Wd ti a ri d 
intimai1retliynatrell)atrdlatteodton-invaiifanVaril3^ tteignature si gnat 
open:^©frafAP3APSl]he T^ralgoll t(^fis tttdfeendfeets ttEeusemeoorfeditie 
techno teg-j/inotteg^locpes^loprednstudyHtgidythg tlt*oviklisls'v1l<tT)1\gher 
s Ignataiir^ acton jeod:(!UTT^cttDJitefindefan68am 
certaiTOi^iitrataclTLEatwdrtib iAnftihitef fnj1rt(4arfffiMtai1negri^ 

For Fcmotl vattitriyatletijedis u3;onsi totnsititee tfproblprrcbleilri 

dlstlngdisfbingut^reg/arpcajUicpiffiticraJairtf (Frt open 
consi totnsidlfeie tl^dlmeJi-sdoimialnsiieira^lere^aces^aclegC 1 , U 1 , te)n(i 5 

L5(2,3)(;2,BI1^ LttfiK^ a t rnrt a tilsme hOTearraeatite ttensleBpac^ao^efeth 

f undanrfeumtlalmgTrtailgrffljg andanfdith^H)lbatiixirtatiljcmb©icBnb(^'H'/5, (2' 

2TT/2)TTJ'tS)trtne ffllestf icafeeca2Eredai(i4TT/64TT©-5/S)TT/(5)itrhe tinascond. sec 

T he s eT Meii6 1 epea c ^ ^D^alrrem 1 bp ^ od:(!fipiyv a^ q □ tv ^ tbe t(|i hed upito Qb/c t 

the tWatiinrtaita)(iMibe)it^Wet3BrnffdMo^rrt1(Tn1^ til) ret 1 ^1 =gx32^q[5odn5d, 

T he reT haaroaee s e n tea feleyn tt wldl^w fca s s IcMs spiraadftsroldtsBt titers et hsBe 

not nbtff eonTl]jrf[Jl9txrnor^hecTnhestnadfess1cassuseJusft6idemeist*^idemeis 

torsti(]S3irBiamnd aradi c±^ Itoeurfcibulnnd [ltti][l(j(r] [6iD][Co'0heTdrffic«d;cprrcbqo1roictf 

g i V e i TO r( A B ] [ /&B ^ andf r mitid MBraji u to W ^ t BD^ 11 f 1 1 tra %P S 1 A §Sd a ihd 

a 6opolot|(i)(pallo§(jcaflornin(M/ 1 ][W*]1th(vst)1rheomerfndtro^ologi zattopol ogl zat 

in [Glil^, [61]), 

Unf ortUJraftaerilyjnarteilVierrelplneDpraMfeca 4bhe 
produptsdca:lsL5( 1,101 ,N©Wu^r§u1sxL5(2,3I2,sdHleC^oul#oiaiM 

expecEtxpfetedL ttxerslAorspDaJioprctef tworlwortt ianyarf^rnrfoitrecause, becai 



iThe Tdri£thBcurtnsrpra^1pafrtyafe)u^cHiJ^tl3e^ ttlf^ tTOFNSF. 



al though th(Mjg(bii?Ean calls eulersidio rsticDrtdi St i ngaliiislhi h-cobon 
mani f orlBiBi f OitdBTf rocnne oraciot hear? otlltBa^etherBaBii fori dsi f olbddbeconn e bee 
dif f ecx^tlffc0Tnc^o^tti£^ acfit®s-SDTf swiirt^ fehidhctrftBledircle! 

Howetter^eo'eepREQncali^dufftedidbe trlTBESulitesiinldireirtitlyreMd^ 
the th^ti yah^d^feh-^btofproof . If Ifthesethesneanif crlelBif oWere 
di f f eonnt3iifffl9bcrpobpl1p^^sipgsi©n|d5ie th^initref ioyt4icy(!:ti«eiT;o wr^ 
coulGtoejlTbea^nbte^dJIUn )WL^ x^5(2,302,3^^bbps tbbfeaicibteBir^n- 
coboradcBbwrdtfestrwtotv^W , 1 ! 1 ?hfl^g^,3X2,\3&i,i(Lh\A/^j:liisi, itract, 

what\Afl^] [9*BlvsbQW'tc9Dtbjraccur, 

H w e tten^ e a B c ^ n we w er s £ r 8t h w a t te e c 1^ c ffi 111 d c 1 i r (t liei ,s 
tricktrttctesdoreffit nsbf f icaeuff ifc)©.nethM(£nBest;he()BeepD®ncandi recti y indi rec 
provprdJbiet tbliisethBEraareirdaffiter^hftf eurentgisSitiignesSh^efebefei s i 
[Sh]: [S*iildfflsf derrfrSmtor^^txirlasfoifwIhichwW 

lensle©[saceB)paS^)S(44^-S^MxS ^ ) )is ^N\^^waiy^ctlMf$c1w\l^n 

S ( M )S ^ t#6n (t bes ttii e n i f cri d B i f ® ilrati^ fea iTtpolra 1 b p ^ 

M, Mgp u^o tdif feom*irfFfteicaTTOrphi©KinrOLg'oalgoM ilhen thteon t(f i nd 

invarian^arttets d1ibitngluisS(tin$beste 1rh9Befcrrtid©.i folds, 

Nowt^o(wi^oiA60ul«l'ob*cll8smpttffi(itn[ltetfcry tt^ tianvokianv'btktegher" "h 

anal(^\^©gafesthDef [IzTO, [AIB5]Aif?S'ferirariiriaMl(^ml©gbffiiavtatwto4sdoes 
withwtbb ttedinactryJireaitgjnatarfnatuMewetto^etfeeretheseia akey 
dif f erdiiitfeerfefitw tot\Asgi^tniataiii^aiiQidQBtla et^petyipne/arianVariihtes: 
f orm^DrntisrieoboroticstTOrdiirwiariEiM ttottehatteriBot: 
i n d e e dn (d be d 1 itite r1 aititors umea s B irgisa ted g©9 1 a f e B u Mo bait d ofemiisd i s m s , 

PerhafterhaqcxB^cnor^trikir^lryikinglVbou^hthdi^fhthfBani f ol ds manif c 
S 1 xL^Cl J01 ^te^ ><L5(2,302^)^4J^^nd^ff^m1nd^1pf^e^ffil7^o^^pfelb(^Qn 

read! l^adett^cEtedlrcD8nrfrfc(IiS][(E5^t tfeMe raf taking Id (Diignectoahesti ends 
withwBlMf icisijnftfliyc1efintet>^aKi^pieGopt]a'so6 2xs2 thev5t?)tef (?om e bee 

diff eonilJirffftetxrtiorpKttdt^Notteat thtite tl^f f eonndnfflfie®nnnrpftijsirHiot 
homotdrpraotoptttoe bliregiixalighDailotbpi^o^qpvvaiqiQicigal-^rftrfe y& H-t 
necessiw(ife\ssarml(yvffBovearourBchourtthe then iddli9iddl*i mens ion aid i mens io 
homology.) homology.) 



This ThesamptomfBlteowsho*tet, thajtnl i ken 1 ikiee ttelassical c 1 ass I 

sUuat3©tijato6rofoddoddimen3jiicm9itisiaTiaihif (TidBif f i 

f undarTfentialTigntajbgrQ)uiip,0Dann(Etaiw)|le(Btxpta1te b^leattbefetef i ne de 

the itttvearitBratrilarft ^Idr raJhirtoliiil^odQ^f givergiUetiniendlDmenwl(bh\Aaith 
givengmqn tt ] 

Definition: [Dtt^nisfete&ltob ttoe bayitisimple i^ntfisirtttpdBnctoaDinnplex com| 

of (tfeadhae^iPi va^qatv4betetompte>mpfe(pf ojec^itis(fe(rt modi 

wit\l^il?^=[©Pf=^ fptn itllB fcflniedahflieddlmecfisriension. 

This Tt^ste 8l ightslvgilrtaRrterctfntef def initliacfrintitficsMausmann, Hausm? 
who witeffidJ^^eomeJeoantflDTincfooilTidtiis: thaBiel^mfetl^t tlHafUave have 
h a n d 1 e toad^ 1 e W (d l^if w fhbhnm i d d lie i dd 1 m e n 3^ i(jn 9ft) s itorad 1 el^ n d 1 e s e 
condit(tonslitaiiofi3cfeosetyos'el^taTfe,la*/a(tltiwti(tt) QlgebraaligB iTfeiteion ver: 
givetgi\Mn)vabds>6an^ee1gghtfe)Jig*tel^sTeak3t, Idancfero b^escribed descri 
purel|yurraol^mot]oodnicEnablly)gaisadfisy[lsi/2lW§]d;*iat tittkM; (^,)/^^ =€) mr 
all pi1*jpc(tjwetft/M fimduiedgleA,, fAr; f oi=[i1/^Dn/2], 

The Tlheykffi)Kannp>ramtpold;bave haweiminatniraj iS ^ xL5(2,302,5)^xL 5 

5^x52 whicB^feE^rtyeaBl^t nabti si rapUesi mf]fe©,d_esifsac^aaee 
antisianiiDaiffiiiirfpbeneoDeesuafeHQroef f iodeeitfeicie^ e 
1 i ttlel ilttlicketiry clterl^aken^ttofi toriHenslesi|£aces^aaB6i si airptliesi itKprle 
highhdgtnatlBrlenalotiaiti.torli.le^vteat/etottbe tbedieradleriftioerrtvfeiBt her 
own fdw.i) fix.) 

Theorem: : SufFtTHftsppiyfe^is ian aantisiarptliesinmpieifianlatiifwlidh 

f undaiTfeiinitlalm§ni)a||rFupreuppcSifpftte4 tttet Mm/ikldofvickm/j ecture con j ect 
is tinajetrfLDT nor F.heff hormeorancasisQeBaDteiattoe MloaM ^Inerafeffrtiecrft of 

The ThffariBnn\taiTTamn^8^n(g«ero'ae4iattidattiiic6tTiis Wnaetorestpcarcepaee 
one \(aTae«aiairesngiTraa9ifriDSdsf (lnlGdBolt)opfy)t8D^ M. 



Remark: We\fitoiW/a^*ces4bathJbis tiy\Ea r i fernvta rniisrate unrieBsa,s u ne trp m e 
way,wab)h,e tdiepthdepthofhe tlWevi kldwvifeoRfjectan^ecttiaA: tlial; is,ur 



i n V a r i an-t a r i atni a Be c n dstqo n idiaity prp- 1 yrp\ea r i an* a r i a e i 8 c ialedc i 
the sbrtatksrlatcxfnihef Nttvej kiasfvcRxFixjecdJojecture. 

Remark: A s^bstotortitxiJi tthce t|l5iieopeDpequ waecjarit'aNtariklEl®vrto(iJ'\fBr 

(see(^6gWl7PR^,wps^„ fflC;H]BCmfe)n t^fe^^iaeanapm&ponrf rbf^i i (ri(|;'(^i 

an waeipjriVaKi-^fTtoypgrdlJrpe ^^felfete^atl12ET teanapnfep Isd sumsiM 
homolbgi^o^io(gi^^r(p4ra,mpJrazre€ltrti^*t^e ttefijugnxr^ ugte^efeastfes 
elera^ertnffirotfs fdnfiif «nb1rgjecirrderrin(s[ee(^©£]).[B(F]c)r FicrrBtarioetlDcf^r 
grougroGpdifie fbenrfoFmZ2' ^wherwRfei^ tsrsidLDr^iree/ rffire^ogets 
twotwopie(5opife^Hn+ 1 +41 (^^ifl^pr,<CUfi. Wfe'chA/Bfeqbalcre(i^aE:^dby 2^ 
we'dA/^dtgffiHnH ±4i^^^NQi^''®H^4%^(<^^|iir;(UTDe Themology home 
piec^iibat tte1^Atave hfesfelraodnodt out iWne tellDeovab(0aemLfl(B^imiS^s 
Intoirtbe plartpihfet ttoitrespomdssptoenfflfee tbentiltc^ndLli^nefiltemdnnt, 
otheroM?ierda',orf^f,fbtTre ttantrmfcaltrHlaptfdl IptemeBteijiearteBQhas 
no n(bndetentndlB6eiymiiTaQ^he th^variant^rifeBtJam airinvariawtariant 
®Hn-.i±4i(§l^|g^rj:©H^HnH±2i(^^M^r;lfe1danf*rfotitie tbeivial tri 
eleniBdBtqeciit? (^isgebs i0warriS0tiant®Mn%hjl+5(Br^CB4,j + 5 (BT;®), 

OneOnsnlyonrti^edBeeElsasolutisxinluttiortcthe ttasuaiisuW^vi kov Nov 
conjeodtdiinrfedtiDui^t gHte th^'ariamxtadiyap^lyiimgiaHnMi + s^^ti^Q^rg©), 

for fiorea:itreRtr^fedi7giac^escWs^f oup^oaupffioobtamfetilhriis tthype 
of invBifiaimkariant, 

Exam[fl)e3rnpdfe3)Qroup^oiJ:f!Dstwhichwltihdte tltt^or'^heoaijfcadne 

appl i^^pl ieraicludBcludescr«idecreSifbgr(BJUftegroucp'sofLie Li^roups, gro 
hyperbbypffirb9tta)cip§i70upfec- ettsee(setdne tlioroceeplrtQgeedianfgsfthe 
Oberwcai09ct/vott3atftere(i5iREfeerencBdnhe UttevikiawviEoRfjecflwfector^ar 
r e a s n nabipi t r eaentti as vrti m a r y , ) 

Remark: Soni^inFiiMrf^Wtottae^tein^beiftd^ Mfsre 
the tbeteortiteifitaDf eainl^aviysTOins(i)(6ntbfs t^apepr^pratereldritedliaji 
[Lo][L8j,d awdlM/ttfel teieief t^id6te)cri(te3trbfetaVfe.el/fe\*,peciap)eca3fec3Da'e 
thoseth(bis«ariantari!ird:»/iacitlt\actiBl1^rn^ertn3ed]tri ioneoratf of he 
corol 1 acrarecBl lani^iWe 1 DWted ]tebe s c r ttees cb©M i feonr d(bf rttfo mologicallpmologic 
tri vtolivga^uprQiiftiaDfeion^he ■fi1nestno©Ver1oaep)ea:lpef t tbg thuErrent curi 
versiffersiBoriifehe tflni8scf)1ffl3250cia4Bclci61)etbhe ttTtentiite^nfeilljypti c el 1 1 1 
elemefiltemlelMTntedhefetf' fblrris tibiastpsnlDSQrdBeijDintjowdtrlwojpkth 
AlexMtobutcH^^os'Btolrhe iLlrredeci larMdcfli^atoifl idt|om eom orphi bom eom orpi 



for fDT^nifo1Elsifw1idfewdtt?>eRaifendanrfelntja^ng^tHJp, ^ndar^MiswJp 
discdssedssrecfe ioompcamrrhptanpapepapsrtlttE tdme. one. 



ProoPrgsfoftfieorem: :W^A41itwStrbwsttdyiwt ttTBtHppropep^tepBfertees se 

M bcMmbdsurtds) toKrCif £lr1$fitreb^ecbfcjewtephw*yhdnw^feure($ltiey ether tog« 
givegit/tee tfefeeme3itemef)tol£p+ j , , The Ihi^oijO 1 t^gyu o teg^rt e rirs ifehe 

1 ndeterm inaici^.eterminacy, 



By B^pothel^|39tltL4g(M)(rfl^ fcdi a itEi^l^uni v q □ t v ite ift^ where P ^ 
P j = =Cf or f ol?=[n/2}=[n/2]Consifi©fnsi(llbe thprairpatif ofcomplexes com p 1 e 

(C^^p<[n/2]jjQ^h#^4l^t^/2^[r)/32^^stjift^ truncitraJhc*tedti/2]. [r 

OneOoancQheckclldnskt ttteite lEhdmpteMnpitet>aahl^u0diti\!CbB t^veigittero 
structsittBJOdliraEh aMgebraligDetfi^iimcMnparieparirtihie felwiseeoge^R]. 
This Tilsia)uis fojimstf trcatnbafciyvyary 

Our Qecos)ste(lix®(!lindbDvinclan)5oren(gre®me5ie^ 

tricktricisedusi©d(fWe2DWte(2]totud^tii»(tf'ylin3ctTyJinfprip|Df CcfouracBoutbe 
merfn^Bctfibfet tdfUMOM^ =0 tfe IrPCDCr^ ratlrifefbougfencfiogltoE liao 
concliit4f)Ctbalte tftl^ountoiKicteani f nnlafi 1 ^ Idh wfiUihd a nrf ein tolm ^nrtaulp c 
r, bin, to/Unterwtite© fHb©'iNo¥ifeoR(jeot)gectboidshtfbtsfBr IV.ewD^ncgBt 
quite qiJdfee. close, 

RecaRetbSt^tffiatJowficnl^oteilpplWittWsptecepaEe^ amriented orier 
polyhe0iodVhpdeaitlopostj(flohdan^fx!Dl3Swhiondtersaotfe(me 
nniddli9idd)terverpet^]ersilly^afshea^ isa a self selClualduaiheaf\ 
Interesait)^^§tiit$ife/,tto®rdibiQnrdi8fno1WittWifelpaces^acfecErm^ 
externa leti^rmicley lTdian®lbgiyiotlto^qr>t,ha«h9'5ewhafei®ni^ti(E^ 
is sinripl^:imply: 



Qn^it(XIX0^^t®,^Q Hn-4i(X^ft^H4i (X;CD). 



sMislanri IfacFirptoiM nractaatl^ [Oi^ipiljrorarotrrifMtikMiMasA'fete tiaelC^lagn 
constiamcsttiuixtdCnttof WtiteerisiietKBnctdbalixhallaaS.heaf , 

STheTOefttetftiroirticm [Si] [B] 9quev|aili®'rai1lpr1otL|tbUt d(6eeloB8tnDtarte>alrlT>atitiart.tertA/e We 
cancaseubte hdsf OielftTOrtipims^ual ws1*,eS)iclandly^ediytbeitfiacf atJtatthIM Iheopeeves 
thathMI t£ 3Bl6edfiailuladrffclTi^)niW)itWi±^aBpaces, 



As A]*seri@bdeiriYe[(£S\\{]CSti^oDencdBf in#efgyit®ims1^cnffibirgoatures si gnat u 
for WdttV6ifticeppcaB^ feMrdthferea isoanraaitratiutetdvaBgrcHiaiigram 



i i 

In Ilract,f atttQ lUroettotrottlerfit l^rtdaraicfipeappeghtrigthlupgproape 
naturaia^un3bltyior|b*idoT,ori|::diiin[^sth§ th6clais«3lapBedupeddib(yet!%he 
methcrdethixfdofThom-rTlloiriiJif^Miincltantlhe thoaoboroticEbxDrdiimiari ant invari 
sign^tiigrataiif eWdttWspiacespaQ(^e(3©fe1,[®i1.,) SThus JIbbe, Nica/i kov Nov 
conjec(tan§^cWrriE,hw*ssbr4ss*etfe®ttotTOtfe([ynTDwrrt3>^^ bifijective inject 
implflerepltiteBt iaa3Fi$(BrX&-P^M-^-^rU0IE)«J ifife)ectiiaf^ciihvlffl,tildat 

therefdihereifhDriieyroaittuatEdbgaicwQomBltipdeltdpM, M^MrrM) u n d s bo 
a ^ittWsptace^pa^eyws^al 1 sbsblnteteolDi^*y, V^,uch sihb&t ttefCM )(!%)- ^ ; tt 

TT 1 (W) X^SnisisapmisBphnisirphisnn. 

wherOTh'eiinaonDnlsntskeiiiatontrtTie tetefiseeDgeRfanicH^SsiigRii'sitgdiueilng 
algebraBlig»b(?-aiiac&ro9nca)tmple8BrqDl^fes[R^owNotJ«e IsJrelyonqliyesti on quesi 
we hwwe hiswdhte atttifeieiDllfeigBiiDifesthde ttoireslmindtliDimction, 

N 1 eN b a 1 1 tv^ U B A lU)B )- ( !^ ' y B^' Ue ' AtJ -( A'OJ ^ ' X ^ -(ffi OJ - B ' ) 

The TilMleteritTidlBfceiymlnatt^e tcttfoicehooifcePf Rs ifflnlyonJfy upo 

chaincl^ubohoraatopoyno*qpiyate^ffaleifi^PPU\A^1 Iwblel banother an 

c 1 s edl saiTd t i s i ^iptl is i nfpol ian c t toa n c a p 9 c ffi, p a aa^ d a n ti h e r e f h e r e fto 

vanishvra§isdrynngnisVnfi(iTieirgQatsirfnatu®B.Obhe t(tJ)teherothand,ha1nhd§ 

indeterinndBfieiyminatitTve WifettV/jptecepasete alosedl oWafltWsptacepscfe 

dimendiorrenBtdQnA^t^ichwbHrilxfei® bMentiffte(iliti*iiet(ttiw®|\o H,^- rHi- 
4,(Br;(E4i (BT;®), 

The TrtiBffll izarfeiaDlrizactfiQafalueNsaliiissian a©xercte9«rdfhsTOurgery sun 
e X a c fe X 9 e t| u e rBBsp4 e fWs felW i 1 i z yteia)lri z atiid:^ d s e nniBl rrrtal fy^ 



leavieaVetdttfte rtfeedeeader. 
QED QED 



Remark: : WiBteWind[it*:©iopveorky*/oitl;, its ipossitptesittoliget gestom e 
integnMeginrfbrmHtfionixialwffiWi^eav^eaUeis titicr f cam ariin teres ted i nteres 
reader. reader. 

Remark: :Onel®©iaiimtosi l^asjid^ucrtedmafil ti plrfrnalttiip^^^ formi 
for fldp, Hpt, ^feastlea^nwhtenrtiakffBate®sisesens(§'.rodu((Ptr3)dac4an©t 

rd i n a r i6yd BTTdtri^ yn plnet,^s i m p 1 e , ) 

Remark: : ItRfetenesnteemeasorrateisonibl t®xpecEtxpeartaranal yti c anal ' 
InterprHttetripnetGaittftTiis ttri'eariaTCtaraaM l^gherhi^teeetravari ants 1 nvari a 

whichwh^(Dhi]l#oi^plpl^pptl()esethtoetsituatEdbBatwherwhef1§i pti ^ el 1 1 1 
opera tocpw alaiT^arteno Wcno*(in ttoe benvertiitotertibT^sr Foimstance, 1 nstar 
presunpafeiyimaJal^oneancaDseuseuchsuthingihirt^stodi sti ngui sh di sti ng 
com[E(!!xiiiep(liBentss[jacB|3ao€spofiitipi<£s14daiOTCslBwatD^^ metr 
In p&irtpaotacglairT? (wieuWoOjilWel tloektx!D\^na\Methe«rh4til9eitll1$f erent differ 
compooenrtpBonearftsfthe tlreodufriodispacepao^ ofpositipAssitBNCffllar sc 
curva1mjTwainQieferimffitrGDa)ibhe tbphereplwraairBmeliBtinatitBtianttter ; 
c r s s tJT^ s swri § h w Btjtm 6 n^D^ h e ro t iTO^n i f cri 

conje odtwf e dtihjrtettets s trr^ s wiirt^ \Aart tore pher m^h emiarailfionladn i (fl o fecfe 
not n cad loyal 14 t?ie ttiennecEteiDnectfoothesethsssenponents'tomprcJTients 

p a r t i c p toit i (Hf teajTl fte aial rt c a rli t e ro f benbTO r i f i «dr i fl i e d c Id ^ e Cifl M a s t 
for (Imr\ prarre pb5) ecMtee dted:(i ctt*^ da b^ 1 a t ifwl aitri d'ex n dl9«o r e binfe o r felrro)], 
achiea'efeietties v*helewla(nitelyynralf|rtdgrprmgw*ranwtitea ftodamentafundamen 
group ghrasipptofe^cpxil^iitiogrtait growth. 

FinaFirt^mark: : ThlSeTtiieiTteineinrgaiiTiari^eKb^tewtiffirQvhWpBHpv as 
def irtefiiiiBdthB bM o^tfs^ensMntbfs t|biapepra|5Ke9Tavfei5\eo tlw^df old: 



4This iTlTdfej diana: 1 tilde swtetl ^ - kralvVrk rravra rpe ctxirriffi cttlwfe liiplteiatepdierical 
manifoidsf dbdTiolo titTietn$fefeNwse]>ceseBq]aBB3n9eferraetDfc?)0(£fitp'(Z)6iti ve 
scalar sajarlveatLKrervature. 



(a) (al)]omolof^ocna)lll(ygitiaMy^lri^ralugr(m;tio0sti^ ttoiseercBTe 
[We ][We H. tHat tbafeecilae rtteteeTOtliivgoiriidfiimn^lrafen^Bdu^ribsjpfsxTT, 
wherevlT^nte fsnitefjraitdpoioleohas laac^cl iattyyclcxyfetpp^tfeiB tHiegrfliTg, 
wherevh^r^is ifehe t&BgmeratL^btxentaitdealidecai oQtt.Qtt. ThenThtetine 
invariMariiiTOtliesHp(rHp#M§nH (^ri^)/;^i>6^R^/^^6^JR'i;-Wr;15^.e 
analo^uDelagHiefhe ttonishvrapisttTaBglrtesMt fcantisiiairptlteinsptees sp 
necesiistqesteffln^hter^ 0esulite^otoWrfcWB3DWlEliS]t t^iategi vasii shi ng van i e 
of higf^ehi§tt§natugT®3tifim^ra5irani f olBiBi fwl(fl&v/ttdT itiemi ologicallpmologic 
tri viJhiigr»LpgraDGJtpioaKBti(ai3s,una3BgrrttTBg N:to«iky®vtto]rwjec(tan§ectAiBe, 
nnentTiien4(iloafedv»t)oWiej,s tt^essverspiayplaysofee rtrietHiB ttodoordism cobord 
classi(flisa4i0ixartei®mltrae3inilt[3iV9f1i] [We 1 ] 

(b) (bWor^1orteutolo^DULilH)lV),goL^\)^fg1v®na (ratiortBiiloitBolitiotopy home 
equi vaiqraideal^'nlgfe^ -14^ f^lp Stoat tdnoAotes laaatructatiegcttiee^tftBB 

can i£af) tlrse ctelrctncaoiralnlmirfaiinfctfojTi 

We5]We5]fto to def in^ef inan an elemealtemeriti in S(Br5(Br$) (D) = 
Ln+ 1 ((DE)r/H.^Hn+(ftQ^^^©5"vfMos1Mo$ttb6 ths'arriaBtisotneerrf^sm 

the litoBntriMcailtrPvlla^tedl iptecnefitementan iconjerftMrejl^ctciyQDc cv 

honndi®ipy)ld§^cdfetEtdiDitiDtd6nL.of Ihe Ttew" rpeiwc pi eiSLfe "t M tt1n«artrara1riant 

associa4edcifedtd:t!lhe tttte titatentiifc|en*ltiypt«dl ipteoiegltenwiteesrises 

this t1ttl6rytte'^33llo\l/(sll6lwJlo\j|/fi(i5iy owlro^e litis c u s<Sii©oj sfani dtih e 

b e g i n rd i nonfi e 4 1 D W e 4J ) ^ o 1 u t i o n to ifetoduttioa^klislQ'vidtocn/j ecture conject 
givegi\Kafriapm^M)S(44^^ — \4-^+ 1 (BP, Kip TIKI* ^\i',hichwhe(friinref ittfs 

differdfiitfeerefiaMne Uheclais^slas^edfeff hfendaiMj. M'SincSiifrtMs iis- 

dimensJiicmaitisiwisaMeancanapTii^is tlgr^ugrobiptfehe ttjaotiqiutotiffifit 

Hp|+ j (Bf^BLD; tL^ Jbtj^e ttTaatoreagg dilie titoenoltagynoolfo^fie hhekeleton skele 

of Bm Br, 

(c) (1(d) Sn8uturfeu1pLarfgepa^afth\AMtfeih^1f^T*^r*ei9weillwdfetecrttefficaibe 
theor'^heorfrytfigherhigthfitrataiir^af artforanif cridBif wltt^wbidi) bound; 
eveBVBfh tilfe tfefetehaHteerat narttisinapflesiiD^Vteeykfe^tufeaMrAfiat 
situatsctualisoirifehat tlwiiBorraustnufeive h^®f ai lurfai lof eoMovi kov Nov 
additMdiytiivritVhennt)lnisirnp1^irapitiyiecdiedectes#. case, 

Acknowledge crkffrotw :1 e:dlg ^eidi^s iiillde 1 ite ttdnankth-dohn Jbbrt t 

a n d a n 1 e xA 1 ^a b u t (H^k4/t v6(toy f D s e f uJ s e fojd n V e r s;a)t)i wiBS a t i n fe' ,d 



especial p)^c1aRfe>titl€ethlnanktl1aan1ktL(fbt feoggestuggeltiiantgttoiat oheok 

at 3Bdgnatajii^a4peBa1r]cpnsra(bDrOTanif (riaiBi fwlidfewb 

the t*ifserab(ptBrst»otihe tHrmjndbovindsrislread'^refeiT^ertibl/ertablaEB 

variaRfferctfndtfie tlroinolo^ixrailipgtaraVl^^iatSloaEtmr^ 

the threstf iyetsv®rs(i)$ntbfs t|biapepaperrhis TdndBditdondistaemEffietrastxB 

c 1 OS etyo^elyi ted lite tour oantisirrapiltiic5iitripphypb^het^|soth$si\60uld \a 

alsoal^oke 1 ikt© tomentiraentitdrre tltfflrthccfraitblgcoitiJrrig'erl^ilityeraDity 

Maryl&tBtyl&recfeilhectfisfflavi Wa4'3ciswKieBW\8hichwtor^ e 

interesjtiilTBgrefBAliii^d^ert^tBaf ianlaterlal. 
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